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December 20111864 AbstractsDisparity in Availability of Vascular Specialists in Florida and its Effect
on Differential Rates of Major Lower Extremity Amputation
Kelly E. Arnold, Khayree Butler, Trevan D. Fischer, Michael S. Hong,
Peter R. Nelson, University of Florida College of Medicine, Gainesville, Fla
Introduction: Physicianmaldistribution is an increasing problem, with
a greater number of providers in high population urban centers than in rural
areas. Previous studies have demonstrated this concept in primary care and
general surgery. However, the extent of maldistribuion of vascular providers
(vascular surgeons, interventional radiologists, interventional cardiologists),
or more importantly, the impact of this maldistribution on patient out-
comes, is unknown. We hypothesize (1) that there is a significant specialist
physician maldistribution in Florida, (2) that patients from counties with
fewer vascular specialists will present with a greater severity of atherosclerosis
compared to those from counties with more vascular specialists, and (3) that
these underserved patients will have a higher rate of amputation than those
who have access to care in their home county.
Methods: Using 2009 annual data from the Florida Agency for
Healthcare Administration inpatient database, we identified patients with
peripheral arterial disease (PAD) presenting with either ulceration or gan-
grene by ICD9 codes 440.23 and 440.24. We identified those patients
undergoing either lower extremity revascularization or amputation using
codes 39.25 - 39.70, and 84.10 - 84.17, respectively. Next, we examined
whether or not these patients received care in or out of their county of
residence. These two groups were then analyzed using a chi square test
comparing the proportions of patients in each group based on disease
severity and treatment received. Finally, using physician specialty data from
the Florida Department of Health and physician distribution data from
American Medical Association Physician Related Resources database, we
reconciled the above analysis based on availability of vascular providers in all
patients’ home county.
Results: The data query provided 3544 PAD patients (86.3%) who
stayed in county for their procedure to 562 patients (13.7%) who traveled
out of county for care. It was found that 86.7% of the patients who traveled
out of county for care presented with gangrene compared to only 68.9 %
from those who stayed in county (P  .0001). In addition, the amputation
rate in patients having to travel was 46.4% compared to only 39.3% for those
receiving treatment in their home county (P  .002). Of the patients who
had received an amputation, there were 19 home counties in which 100% of
the patients had to travel to a different county in order to receive treatment.
In these counties, the average number of vascular providers per 100,000
people was 4.27 compared to all other counties which had an average
number of 14.01.
Fig.Conclusions: The majority of patients in Florida with PAD get care
near home, however, nearly 14% had to travel to get care. In those who had
A
to travel, there was a significantly higher proportion of gangrene at presen-
ation and a significantly higher amputation rate. In addition, we identified
t least 19 counties in which the number of vascular providers was not
nough to adequately serve the patients with severe atherosclerosis. This
ata suggests the presence of significant maldistribution of vascular provid-
rs in Florida leading to worse outcomes.
he Changing Face of Dialysis Access
tephen L. Hill, Ryan D. Evans, Physicians Care of Virginia, Roanoke, Va
Introduction: The increased demand for autogenous fistulae has
ecessitated many changes in the surgery of dialysis access. In order to
espond to this demand, additional locations of autogenous dialysis access, as
ell as the increased utilization of smaller veins becomes a necessity. The
imino fistula must be supplemented with other forms of autogenous
ialysis access which are more surgically demanding and complex.
Methods: A retrospective analysis of one vascular surgeon’s practice
ver a twenty year period was performed. The number of patients, proce-
ures, and types of dialysis access, was evaluated as well as the changes in the
se of the vascular lab and the use of tunneled dialysis catheters.
Results: There were a total of 2,554 procedures performed on 1,202
atients. A total of 163 Cimino, 259 brachial cephalic, 33 forearm transpo-
ition of the cephalic veins, 65 brachial/basilic transpositions and 215
rimary prosthetic arteriovenous grafts were performed.Most of the primary
rosthetic grafts (63%) were placed in the first ten years of the study. In the
ast ten years of the study the use of prosthetic grafts was relegated to the
epair of both older prosthetic grafts and autogenous fistulae. In addition, it
as used in individuals who had poor veins and/or had failed autogenous
ialysis access. In the first period 73% of the dialysis accesses constructed
sed a prosthetic whereas in the last ten years studied, 86% of the dialysis
ccess procedures used only autogenous tissue. The Cimino fistula was
lways the first choice but only represented 31.5% of all the autogenous
stulae constructed; brachialcephalic was the second choice and represented
0%; the third choice was transposition of the forearm cephalic vein and was
.4% of the total. The transposition of the brachial/basilic vein was last
utogenous choice due to complexity and represented 12.5% of the total
utogenous fistulae constructed. A prosthetic graft was always the last choice
ut in the last five years of the study a more concerted effort was made by the
ascular lab to find suitable veins. It was able to locate adequate cephalic
orearm veins for transposition, as well as brachial veins in the upper arm -
either of which had been used in previous years. Furthermore, cephalic and
rachial veins as small as 2.0 mm were used as opposed to the usually
ecommended 3.0 mm or greater vein size. In the last ten years of the study
he increased production of autogenous fistula was accompanied by a
ramatic six fold increase in the use of tunneled dialysis catheters.
Conclusions: The demand for construction of autogenous fistula has
ecreased the need for prosthetic grafts but required innovative techniques
o develop new locations for autogenous fistulae. This has also required a
ore proactive role for the vascular laboratory seeking out smaller, but
dequate veins, and new locations for autogenous fistulae. An unintended
onsequence has been the placement of more tunneled dialysis catheters for
onger periods to provide dialysis while the fistulae are maturing, being
evised, or being constructed.
arly Experience in the Use of Stent Grafts to Convert Unusable
rteriovenous Fistulas into a Functioning Hemodialysis Access
harudatta Bavare, Tiffany Street, Eric K. Peden, Mark G. Davies,
oseph J. Naoum, The Methodist Hospital, Weill Cornell Medical College,
ouston, Tex
Introduction: Not all newly created arterio-venous fistulas (AVF)
uccessfully mature and develop into a functioning access for hemodialysis.
ercutaenous balloon angioplasty (PTA) and balloon assisted maturation
BAM) have been utilized to either treat flow limiting stenoses or to
romote and accelerated maturation. We reviewed our experience rescuing
nusable AVFs by conversion to a functional access using the percutaneous
lacement of a stent graft.
Methods: Clinical data of 12 patients (7 women; overall mean age 63
ears, range 46-81 years) with a non-usable upper extremity arterio-venous
stula underwent percutaneous revision using Viabahn stent grafts. There
ere 6 brachio-cephalic, 3 brachio-basilic with vein transposition, and 3
rachio-brachial with vein transposition AVFs. Relevant clinical variables,
maging studies and treatment variables were analyzed.
Results: Ninety -two percent of the patients had hypertension, 83%
ere diabetics, and 67% had at least one previous PTA of the AVF. All
atients had at least 2 or more stenoses within the fistula and had failed PTA
nd had a significant segment 6 mm in diameter. Stent grafts used were 6
m, 7mm, and 8mm in diameter in 33.3%, 58.3%, and 8.3% of patients,
espectively. The average length of the stent graft was 10 cm (range 5-15
m). All stent grafts were post balloon dilated at the time of placement. All
VFs were salvaged and patients were able to maintain functional use of
heir access with cannulation occurring through stent graft.
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Volume 54, Number 6 Abstracts 1865Conclusions: Stent grafts offer a simple and percutaneous solution to
rescue, preserve and convert an unusable AVF into a functioning hemodial-
ysis access.
Axillary-Renal Arteriovenous Graft: A Viable Option for Dialysis
Access in Patients with Central Venous Occlusion
Anton Dias Perera, H. Edward Garrett, Jr, University of Tennessee, Mem-
phis, Tenn
Introduction:Hemodialysis cases can be difficult in patients who have
had multiple central venous catheters complicated by superior and inferior
vena caval occlusion. One option in dealing with this problem is a left axillary
artery to left renal vein prosthetic graft. The 2nd and 3rd case reports of the
procedure are described.
Case Report 1: A 43-old African-American man with end-stage renal
disease (ESRD) presented with chronic occlusion of superior and inferior
vena cava. A duplicated inferior vena cava and a right sided aortic arch with
an aberrant left subclavian artery were also noted. Both iliac veins were
chronically stenosed following multiple, indwelling catheters and deep
venous thrombosis. A trans-hepatic, tunneled dialysis catheter used for
access had become dislodged. An attempt to replace the catheter was
abandoned after an inadvertent liver injury. He was not a candidate for
kidney transplant because of hypercoagulable syndrome. Peritoneal dialysis
was discontinued following peritonitis and multiple intra-abdominal com-
plications. Emergent dialysis access was obtained through a left-sided trans-
femoral tunneled dialysis catheter which was placed following percutaneous
dilatation of a stenotic iliac vein. Retro-hepatic occlusion of inferior vena
cava was confirmed by venogram. Venous drainage to the right atrium was
through a complex collateral system formed by the hepatic veins. Following
successful dialysis using the catheter, a left-axillary artery-to left renal vein
arterio-venous (AV) prosthetic graft was placed using a 6 mm externally
supported PTFE graft for long-term access. This was successfully cannulated
for hemodialysis with a flow rate of 300 mL/min. An inferior vena cava-to-
right atrial bypass was performed 3 months later to treat retro-heptic caval
occlusion. Graft remained patent for 8 months when the patient died from
un-related cause.
Case Report 2: A 40-year-old man with ESRD presented with chronic
occlusion of superior vena cava, and stenoses of both iliac veins. Multiple
access grafts in both upper-extremities had failed. The existing femoral
catheter required multiple changes due to poor flow rates. Peritoneal dialysis
was not considered because of history portal hypertension and ascites. A left
axillary artery-to- left renal vein AV graft was placed for long term access. At
six-month follow-up, the graft remains patent.
Discussion: Creation of dialysis access in patients with central venous
occlusions is challenging. There is paucity of data on alternative and complex
access procedures. Their long -term patency rates are unknown. However,
without these alternative procedures, most dialysis-dependent patients face
certain death. There are several published reports of complex access grafts
created in similar circumstances. They include external iliac artery to iliac
vein graft, arterial-to-arterial grafts and brachia/axillary artery to right atrial
grafts. Renal vein has been previously used as an outflow vessel in previous
reports and there is one published report of axillary artery to renal vein graft
configuration. This case report illustrates the feasibility of this procedure
when confronted with a life-threatening situation in a dialysis-dependent
patient with complex central venous occlusions.
Modified Use of the HeRO Device for Immediate Salvage of a Threat-
ened Dialysis Graft
Angela T. Prescott, Bassan J. Allan, Marwan Tabbara, Arash Bornak,
Lee J. Goldstein, University of Miami, Miami, Fla
Background: The Hemodialysis Reliable Outflow (HeRO) device
provides an additional access option for hemodialysis in patients with central
venous occlusions. The HeRO device is a subcutaneously tunneled dialysis
access device comprised of a standard 6mm ePTFE graft coupled to a nitinol
reinforced 5mm venous outflow component. Standard placement involves
tunneling the venous outflow component to the right atrium via the internal
jugular vein and anastamosing the graft component to the brachial artery.
This case illustrates a modified technique, employing the device for imme-
diate salvage of a malfunctioning upper extremity dialysis graft with ipsilat-
eral central venous occlusion.
We report successful salvage of a failing arteriovenous graft by utilizing
a HeRO device anastomosed to the graft and tunneled to the contralateral
internal jugular vein.
Methods/Case Report: A 69-year-old male on hemodialysis for five
years presented complaining of right upper extremity edema and pain
worsened during hemodialysis. His dialysis access consisted of a right upper
extremity 4-7 mm tapered brachio-axillary arteriovenous ePTFE graft
(AVG) created two years prior to this admission (Fig, AVG). He had
previously undergone a left basilic vein transposition and left brachio-axillary
graft with subsequent removal of the graft due to infection. Despite ade-
quate flow rates through the existing dialysis graft, his symptoms prompteddiagnostic fistulogram that demonstrated a patent right axillary vein (Fig,
XV), and occlusion of the right subclavian vein. Endovascular attempts at
ecanalization of the subclavian vein were unsuccessful. Central venography
rom a femoral vein approach demonstrated a right internal jugular vein
cclusion, but patent superior vena cava, left innominate vein, and left
nternal jugular vein. Using ultrasound, the left internal jugular vein was
ccessed and a wire was passed into the right atrium under fluoroscopy. After
stablishing central venous access to the superior vena cava, the venous
utflow component of the HeRO device was introduced following serial
ilation of the tract. The device was then tunneled subcutaneously along the
nterior chest wall to a counter incision at the right (contralateral) deltopec-
oral groove where the 6mmHeRO ePTFE graft was coupled to the venous
utflow component (Fig, arrow). A 2.5 cm incision was made at the distal
venous) end of the AVG, and the HeRO ePTFE graft was further tunneled
rom the coupler incision site to the AVG incision site. The new ePTFE-
eRO system was finally anastamosed in end-to-side fashion to the AVG.
Results: A completion fistulogram was performed through the
stula, which revealed brisk flow via the HeRO, into the central venous
ystem and right atrium (Fig, composite fistulogram). Dialysis was insti-
uted the following day with flow rates of approximately 400 ml/min.
he patient has successfully continued hemodialysis via his HeRO device
or eight months without complications and with relief of his preopera-
ive symptoms.
Conclusions:This unique approach with theHeROdevice allows graft
alvage with immediate use while obviating the need for complex surgical
econstruction for dialysis access.
RIL Procedure for Radial-Basilic Forearm Transposition Arterio-
enous Fistula
abatunde H. Almaroof,1 Jonathan A. Higgins,1 Samuel N. Steerman,1
adaf S. Ahanchi1, Jean M. Panneton,1 Todd W Gensler,2 1Division of
ascular Surgery, Eastern Virginia Medical School, Norfolk, Va; 2Sentara
ascular Specialists, Hampton, Va
A 61-year-old male presented with a 3-month history of a non-
ealing ulceration of his left middle finger. He had a history of end stage
enal disease and had undergone a left forearm autogenous radial-basilic
orearm transposition arteriovenous fistula for hemodialysis access four
ears prior to presentation. Steal syndrome was suspected and an arch
ortogram and left upper extremity arteriogram were performed which
onfirmed our suspicion as retrograde flow from the radial artery into the
stula was demonstrated. Revascularization of his left hand was achieved
y performing a left forearm DRIL (Distal Revascularization and Interval
igation) procedure. A 15cm segment of great saphenous vein was
arvested from his left thigh and used as a conduit for a radio-radial artery
ypass. The proximal anastomosis was constructed in an end-to side
ashion 12cm proximal to the radio-basilic anastomosis. The radial artery
as then ligated distal to the fistula and the outflow anastomosis was
erformed on the radial artery distal to its ligated portion. He did require
n amputation of his left middle finger at the level of the proximal
halanx due to osteomyelitis but he was able to heal the amputation site
ell. He presented about 8 months after his DRIL procedure with pain at
he amputation site and non-invasive arterial physiologic studies with
nger pressures were suggestive of arterial insufficiency due to a proximal
nastomotic stenosis. He had an angiogram that revealed a significant
tenosis at the proximal anastomosis (Fig 1) which responded well to
ercutaneous transluminal angioplasty (Fig 2). His fistula has remained
atent and functional. He does not have any ischemic lesions on his left
and and the pain in his third finger has improved.
Fig.
